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PROBLEM TO BE SOLVED: To provide an injection molding 
apparatus constituted so as to enhance the temperature 
stability of a molding material in its material supply part by 
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gradient in its supply cylinder to enhance and stabilize the 
grade of a molded article and capable of being miniaturized. 
SOLUTION: An annular gap part 1 1 is formed to the 
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base part side of the gap part 1 1 3a and a cooling pipe 1 1 3b for 
passing a cooling medium of every kind such as cooling water or 
the like is provided in the supply cylinder 113 between the 
material supply part 1 1 3c and the gap part 1 1 3a. 




29.03.2001 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the withdrawal 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 



29.08.2003 



http://wwwl9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/w AAAsLaGS AD A4 133411 78P 1 .htm 8/29/2006 



JP,2001-341178A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use o£ this trsuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the injection-molding equipment constituted so that a molding material might be injected in a 
die and mold goods might be manufactured It has the ingredient feed zone supplied in the condition of 
having heated said molding material and having made it dissolving. To this ingredient feed zone The 
ingredient supply way extended from the ingredient injection section and this ingredient injection section 
which throw in said non-dissolved molding material, The feed cylinder equipped with the heating means for 
heating the ingredient emission section prepeired at the tip of said ingredient supply way, and said molding 
material which moves in the inside of said ingredient supply way. Injection-molding equipment 
characterized by having an ingredient migration means for moving said molding material along said 
ingredient supply way, and preparing the opening section between said ingredient injection section in said 
feed cylinder, and said heating means. 

[Claim 2] It is injection-molding equipment characterized by being the structure where said opening section 
w£is investigated towards the core in claim 1 from the peripheral face of said feed cylinder. 
[Claim 3] It is injection-molding equipment characterized by arranging said opening section in the 
circumference direction of said feed cylinder in claim 1 or claim 2. 

[Claim 4] Injection-molding equipment characterized by a part for the end face flank by the side of said 
ingredient injection consisting of said opening sections by another member rather than a part for a tip flank 
and said opening section by the side of said ingredient emission section in any 1 term of claim 1 thru/or 
claim 3. 

[Claim 5] Injection-molding equipment characterized by being constituted in claim 4 so that the amount of 
[ a part for said tip flank and ] said end face flank may fit in in the pars basilaris ossis occipitalis of said 
opening section. 

[Claim 6] Injection-molding equipment characterized by establishing the cooling means between said 
ingredient injection sections and said opening sections in any 1 term of claim 1 fliru/or claim 5. 
[Claim 7] Injection-molding equipment characterized by insulating by preparing a gas in said opening 
section in any 1 term of claim 1 thru/or claim 6. 

[Claim 8] It is injection-molding equipment characterized by said cooling means having the uneven section 
for heat dissipation in claims 6 or 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to injection-molding equipment. 
[0002] 

[Description of the Prior Art] Generally, injection-molding equipment consists of a die, an ingredient feed 
zone for dissolving and supplying a molding material, the injection device section that injects a molding 
material to a die, and the mold clamping mechanism section for carrying out the closing motion drive of the 
die. 

[0003] An ingredient feed zone has the feed cylinder equipped with the ingredient injection section which 
throws in the molding material of a pellet type, the ingredient supply way extended from this ingredient 
injection section, and the ingredient emission section which emits a molding material at the tip of this 
ingredient supply way. Ingredient migration means, such as a feed screw sent while rotating a molding 
material in order to move a molding material along an ingredient supply way for example, and heating 
means, such as a heating heater for heating the molding material which moves along an ingredient supply 
way, are put side by side in this feed cylinder. 

[0004] Moreover, tihe injection device section is constituted so that the molding material supplied by for 
example, the ingredient feed zone may be tumed to a die in a injection cylinder and it may inject from a 
injection nozzle. The thing of various structures, such as what a injection cylinder drives the feed screw of 
the above-mentioned ingredient feed zone in the direction of an axis, and injects a molding material, and a 
thing constituted so that the molding material supplied from the ingredient feed zone apart from the 
ingredient feed zone might be tumed to a die and might be extruded, is used. 

[0005] Furthermore, the mold clamping mechanism section is constituted so that the mold clamp condition 
of a die may be held by the predetermined pressure, while carrying out the closing motion drive of the part 
for the moving part of a die. The thing equipped with the oil hydraulic cylinder which gives the switching 
action of a die and the welding pressure in a mold clamp condition as structure of the mold clamping 
mechanism section is in use. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the ingredient feed zone of the above-mentioned 
conventional injection-molding equipment, since the inside of a feed cylinder is heated by the above- 
mentioned heating means, it the temperature of the ingredient injection section of a feed cylinder rises, when 
a part of molding material of a pellet type frises and fixes in the ingredient injection section, an injection of a 
subsequent molding material may become impossible. For this reason, near the ingredient injection section, 
in many cases, proper cooling means, such as a cooling pipe for letting cooling water flow, are established 
so that temperature may not become near the melting point of a molding material. 

[0007] However, if it cools near the ingredient injection section of a feed cylinder as mentioned above, since 
a big temperature gradient will be formed between the heating field which heats the ingredient in a fe^ 
cylinder, and the ingredient injection section, Become easy to be influenced of fluctuation by the cooling 
conditions (for example, temperature of cooling water etc.) of ambient temperature or a cooling means. 
Consequently, the stability of the temperature of a heating field is spoiled, it becomes easy to change the 
temperature of the fused molding material which is emitted from the ingredient emission section, at least 
mold goods fall, and there is a trouble that dispersion like mold goods becomes large. 
[0008] Moreover, in order to originate in the above temperature environments and to equalize and stabilize 
the melting condition of a molding material, it is necessary to enlarge the die length of a feed cylinder. For 
example, in the case of conunon shaping equipment, in order to equalize a molding material, it is necessary 
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to make ratio of length to diameter (diameter of the effective length/feed screw of a feed screw) about into 
18 to 22. Therefore, since die length is needed in the ingredient supply direction to some extent in an 
ingredient feed zone with small shaping equipment, while the whole equipment is enlarged, there is a 
trouble that the residence time of the molding material of a melting condition becomes long. 
[0009] Then, this invention can be stabilized while it raises the stability of the temperature of the molding 
material in the ingredient feed zone of injection-molding equipment as for the technical problem and raises 
the grace of mold goods by establishing the structure of affecting the temperature gradient in a feed cylinder 
by solving the above-mentioned trouble, and it is in offering the injection-molding equipment which can 
moreover be miniaturized. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the injection- 
molding equipment of this invention In the injection-molding equipment constituted so that a molding 
material might be injected in a die and mold goods might be manufactured It has the ingredient feed zone 
supplied in the condition of having heated said molding material and having made it dissolving. To this 
ingredient feed zone The ingredient supply way extended from the ingredient injection section and this 
ingredient injection section which throw in said non-dissolved molding material. The feed cylinder equipped 
with the heating means for heating the ingredient emission section prepared at the tip of said ingredient 
supply way, and said molding material which moves in the inside of said ingredient supply way. It has an 
ingredient migration means for moving said molding material along said ingredient supply way, and is 
characterized by preparing the opening section between said ingredient injection section in said feed 
cylinder, and said heating means. 

[001 1] Since the heat generated with a heating means by having prepared the opening section between the 
ingredient injection sections and the heating means in a feed cylinder is interrupted by the opening section, 
while overheating of the ingredient injection section is prevented according to this invention Since it sees 
from the opening section and the temperature gradient by the side of the ingredient emission section is eased 
while a big temperature gradient arises near the opening section Since the ingredient supply lay length in a 
heating field can be shortened while stabilizing the temperature of the molding material emitted from the 
ingredient emission section and being able to attain improvement and stabilization of the grace of mold 
goods, it becomes possible to miniaturize equipment. 

[0012] As for said opening section, in this invention, it is desirable that it is the structure which it delved 
into towards the core from the peripheral face of said feed cylinder. According to this means, the opening 
section can be easily prepared in a feed cylinder by making the opening section into the structure which 
tumed to the core and it delved into from the peripheral face. 

[0013] As for said opening section, in this invention, it is desirable that it is the circular sulcus closed in the 
circumference direction of said feed cylinder. According to this means, since adiabatic efficiency can be 
equally done in the circumference direction of a feed cylinder, the stability of the temperature of a molding 
material can be raised further. 

[0014] In this invention, it is more desirable than said opening section that a part for the end face flank by 
the side of said ingredient injection consists of parts for a tip flank and said opening sections by the side of 
said ingredient emission section by another member. According to this means, a thermal environment 
suitable as structure of a feed cylinder is freely realizable more by a part for a part for a tip flank and a end 
face flank consisting of another members — it can constitute from a material which has thermal conductivity 
which is mutually different in both parts. For example, the temperature rise of the ingredient injection 
section can be controlled in a part for a end face flank, maintaining the homogeneity and stability of the 
temperature for a tip flank by constituting a part for a tip flank from a part for a end face flank using a 
thermally conductive good material. 

[0015] In this invention, it is desirable to be constituted so that the amoxmt of [ a part for said tip flank and ] 
said end face flank may fit in in the pars basilaris ossis occipitalis of said opening section. According to this 
means, when both parts have fitted in mutually in the pars basilaris ossis occipitalis of the opening section, it 
becomes possible to assemble both parts easily. 

[0016] In this invention, it is desirable that the cooling means is established between said ingredient 
injection sections and said opening sections. According to this means, the temperature rise of the ingredient 
injection section can be further reduced by establishing the cooling means between the ingredient injection 
sections and the opening sections in a part for a end face flank. As a cooling means, a fluid may be 
circulated inside the ingredient injection section, the concave heights for heat dissipation may be prepared in 
the periphery section of the ingredient injection section, surface treatment for raising the heat dissipation 
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effectiveness to the periphery section of the ingredient injection section may be performed, and these three 
persons may be used together. Moreover, in this invention, it is desirable to insulate by preparing a gas in 
said opening section. Furthermore, as for said cooling means, in this invention, it is desirable to have the 
xmeven section for heat dissipation. 
[0017] 

[Embodiment of the Invention] Next, the operation gestalt of the injection-molding equipment applied to 
this invention with reference to an accompanying drawing is explained to a detail. Drawing 1 is the outline 
block diagram showing the whole injection-molding equipment 100 configuration of this operation gestalt. 
This operation gestalt consists of the ingredient feed zone 1 10 for supplying various kinds of molding 
materials, such as plastics and a metal, metal mold 140, the injection device section 120 for turning to metal 
mold 140 the molding material supplied by the ingredient feed zone 110, and injecting it, and the mold 
clamping mechanism section 130 for carrying out the closing motion drive of the metal mold 140. It is 
desirable for the mold clamping mechanism section 130 to lap with the ingredient feed zone 1 10 and the 
injection device section 120 superficially seen fi-om the direction of arrow-head A with this operation 
gestalt, and to be arranged. Moreover, as for the mold clamping mechanism section 130, it is desirable for 
the ingredient feed zone 110 and the injection device section 120 to lap superficially caudad, and to be 
arranged seen fi-om the direction of arrow-head A. 

[0018] A hopper 1 1 1 is connected with the hopper 1 1 1 for supplying the pellet of plastics etc., and the feed 
screw 1 12 for sending out a molding material, and the feed cylinder 113 which surrounds a feed screw 112, 
the follower pulley 114 made to rotate a feed screw 1 12, the driving belt 115, the driving pulley 116 
connected with the follower pulley 1 14 in rotation through the driving belt 115, and the drive motor 117 
made to rotate a driving pulley 1 1 6 are formed in the ingredient feed zone 110. The means for ingredient 
plasticization, such as a heating heater which is not illustrated, is built in the interior of a feed cylinder 113. 
[0019] The injection plunger 122 by which a fi-equent appearance drive is carried out, the injection block 
123 with which an injection plunger 122 operates, the measuring check sensor 124 which detects actuation 
of an injection plunger 122, and the injection nozzle 125 attached in the injection block 123 are formed in 
the direction of an axis in the injection cylinder 121 and the injection cylinder 121 at the injection device 
section 1 20. It is open for firee passage to emission opening of the ingredient supply way inside [ feed 
cylinder 1 13 ] the above-mentioned ingredient feed zone 110, ****** 123a open for fi-ee passage, and this 
****** 123a, and while the injection plunger 122 is constituted possible [ sliding ] by the injection block 
123, ingredient measuring chamber 123b which consists of pillar-shaped space where a molding material is 
drawn by the rise of the above-mentioned injection plunger 122 is prepared in it. Ingredient measuring 
chamber 123b is open for fi-ee passage for the above-mentioned injection nozzle 125. The ingredient* 
induction of the pvinch 141 of metal mold 140 is equipped with the injection nozzle 125. 
[0020] While moving to the mold clamping mechanism section 130 up and down by the mold driving 
cylinder 131, the mold drive cam 132 which operates by the mold driving cylinder 131, and the mold drive 
cam 132 The female mold attachment member 133 attached in the female mold 142 of metal mold 140, and 
a mold locking cylinder 134, It is constituted so that it may rotate with the rotation shaft: 135 by the mold 
locking cylinder 134, and the mold clamp lever 136 which contacted the above-mentioned mold drive cam 
132, and the auxiliary cylinder 137 for moving the female mold attachment member 133 up and down are 
formed. The mold driving cylinder 131 is constituted so that driving shaft 131b which was constituted 
rotatable focusing on rotation shaft 131a, and was connected free [ rotation ] to the mold drive cam 132 can 
be made to appear frequently (namely, advance and retreat). Moreover, the mold drive cam 132 is 
constituted possible [ sHding ] along with drive slideway 136c prepared in the mold clamp lever 136. The 
mold clamp lever 136 is constituted so that drive sHdeway 136c to the mold drive cam 132 which is a 
pressurization part may exist in the rotation shaft 135 which is the supporting-point part between 
engagement section 136b to fitting hole 136a by which fitting inmiobilization is carried out, and 
mechanical-component 134a of a mold locking cylinder 134 which is the drive part. Therefore, by actuation 
of mechanical-component 134a of a mold locking cylinder 134, it rotates centering on the rotation shaft 135, 
and the mold clamp lever 136 pressurizes the mold drive cam 132 upwards. 

[002 1 ] In this operation gestalt, if a feed screw 112 rotates and the pellet of a molding material (plastics 
metallurgy group) is supplied to a hopper 111 with a drive motor 1 1 7, a molding material will be gradually 
sent by the spiral slot of a feed screw 112 along the ingredient supply way of a feed cylinder 113, and it will 
be heated inside a feed cylinder 113, and will fiise. The molding material by which melting was carried out 
is pressurized by rotation of a feed screw 112 towards ****** I23a by the predetermined pressure. 
[0022] Drawing 3 is the outline block diagram showing the more detailed structure of the above-mentioned 
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ingredient feed zone 110 with the injection device section 120. With this operation gestah, in order that feed 
cylinder 1 1 3 the very thing may stabilize the temperature distribution in a cylinder, it consists of metallic 
materials of steel materials and others with comparatively good thermal conductivity, and the ingredient 
supply way extended to an illustration horizontal direction is formed in the interior. Moreover, annular 
opening section 1 13a with the structure which it delved into towards the core side from the periphery is 
formed in the peripheral face pars intermedia of a feed cylinder 113. The above-mentioned hopper 1 1 1 is 
attached in a base side rather than this opening section 113a, and while ****** (ingredient input port) 113c 
which carries out opening is prepared in the above-mentioned ingredient supply way, cooling pipe 1 1 3b for 
letting various refrigerants, such as cooling water, pass is built in between ****** 113c emd opening section 
1 13a. It connects with the refrigerant feeder or refrigerant circulation system which is not illustrated, and 
when a refrigerant passes through the interior, this cooling pipe is constituted so that a part for the cylinder 
part between opening section 1 13a and ****** ii3c may be cooled. 

[0023] Moreover, heating heater 1 13d is prepared in the tip side rather than opening section 1 13a. It is for 
heating the molding material sent by the feed screw 112 this heating heater 1 13d, and making it dissolve 
gradually. Heating heater 1 13d, it is prepared so that it may be extended in the direction of an axis of a feed 
cylinder 113, and it is suitably controlled by detection temperature from the temperature sensor which has 
been arranged inside a feed cylinder 113 and which is not illustrated. In this case, it is desirable that two or 
more heating heaters are arranged in the direction of an axis of a feed cylinder 113, and temperature control 
of each heating heater is carried out independently, respectively. 

[0024] Drawing 4 is the expanded sectional view showing about 113 above-mentioned feed cylinder 
structure. Various structures of a feed cylinder 113 of having opening section 1 13a as mentioned above are 
considered. For example, an annular slot may be formed in the periphery of the cylinder material of one by 
cutting etc., and an inside [ pars basilaris ossis occipitalis / of opening section 1 13a ] part may be constituted 
on it from common cylinder material, and the part outside the pars basilaris ossis occipitalis of opening 
section 1 13a may be mutually attached in it as a respectively different member by the tip and end face side 
rather than opening section 1 13a. 

[0025] As shown in drawing 4 , the tip side of opening section 1 13a is constituted from 1st cylinder material 
1 13A, and 2nd cylinder material 1 13B constitutes the end face side of opening section 1 13a from this 
operation gestalt. Here, the thermal conductivity which was suitable for each in the both sides of opening 
section 1 13a can be given by changing a material by 1st cylinder material 1 13A and 2nd cylinder material 
1 13B. While raising the homogeneity of the part by the side of a tip, i.e., the temperature of a heating field, 
and stability rather than opening section 1 13a by constituting 1st cylinder material 1 13A from 2nd cylinder 
material 1 13B for a thermally conductive good material, he controls the temperature rise of the part by the 
side of a end face, and is trying not to overheat near the****** 113c rather than opening section 1 13a with 
this operation gestalt. 

[0026] 1st cylinder material 1 13A and 2nd cylinder material 1 13B are joined in the inside (pars basilaris 
ossis occipitalis) of opening section 1 13a. Especially, with this operation gestalt, since it is constituted so 
that 1st cylinder material 1 13 A and 2nd cylinder material 1 13B may fit in mutually, assembly can be 
performed easily. 

[0027] Next, actuation of the injection-molding equipment of the above-mentioned configuration is 
explained with reference to drawing 2 and drawing 5 . Drawing 2 is the approximate account Fig. showing 
the situation of the mold clamping mechanism section 130 of a mold aperture condition and a mold clamp 
condition, and drawing 5 is an outline flowchart which shows the operations sequence of this operation 
gestalt. 

[0028] First, when metal mold 140 is in a mold aperture condition, the mold clamping mechanism section 
130 is in the condition which shows in drawing 2 (a), that is, when female mold 142 is located caudad and 
metal mold 140 is in a mold aperture condition, as shown in drawing 2 (a), driving shaft 131b of the mold 
driving cylinder 131 is drawn (namely, — retreating), and ****** and the mold drive cam 132 serve as a 
slanting posture. 

[0029] In order to make metal mold 140 into a mold clamp condition from the above-mentioned mold 
aperture condition, while the auxiliary cylinder 137 attached in female mold 142 through attachment 
member 137a works and pulling up female mold 142 upwards first in the mold clamping mechanism section 
130, the mold driving cylinder 131 works and advance driving shaft 131b, and it is made to rotate, sliding 
the mold drive cam 132 along with drive slideway 136c, and female mold 142 is pushed up from a lower 
part. And the mold drive cam 132 is positioned with the posture which is not rotated any more with the 
configuration of drive slideway 136c. Thus, where the mold drive cam 132 is positioned to the mold drive 
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lever 136, metal mold 140 is usually already in the closing condition. 

[0030] Then, since a mold locking cylinder 1 34 tends to work, mechanical-component 1 34a tends to be 
drawn and it is going to rotate the axis of the rotation shaft 135 for the mold drive lever 136 
counterclockwise as a core, the mold drive cam 132 is pressurized upwards by the mold clamp lever 136, 
and can exert predetermined mold locking force on metal mold 140 by it. 

[0031] If metal mold 140 is changed into a mold clamp condition as mentioned above, in the injection 
cylinder 121, an injection plunger 122 will extrude the molding material in ejection and ingredient 
measuring chamber 123b in ingredient measuring chamber 123b into which the molding material of the 
specified quantity is introduced, and will inject a molding material in metal mold 140 fi-om the injection 
nozzle 125. 

[0032] On the other hand, in parallel to the above-mentioned injection actuation, a feed screw 112 starts 
rotation in the ingredient feed zone 110 after injection. And an injection plimger 122 is pushed up by the 
pressure of the melting resin extruded by the screw after the above-mentioned injection actuation to the 
front. At this time, the injection cylinder 121 has pressured coincidence to apply some force caudad from the 
upper part lower part, in order to extract the gas of the melting resin in ingredient measuring chamber 123b 
and to make the consistency of melting resin high. The detected part material which moves with an injection 
plunger 122 is attached in the base of an injection plunger 122, and when the measuring check sensor 124 
detects the location of this detected part material, when the molding material of the specified quantity is 
introduced in ingredient measuring chamber 123b, feed screw 112 halt and a pressurization halt of a 
injection cylinder are performed by the control vinit which is not illustrated. 

[0033] Next, if the molding material inside the metal mold 140 with which the molding material was poured 
in as mentioned above solidifies A mold locking cylinder 134 releases the mold clamp lever 136 first, and 
the welding pressure to the mold drive cam 132 is canceled. Then, the mold driving cylinder 131 operates, 
the mold drive cam 132 is retreated, the female mold attachment member 133 is released, after that, the 
auxiliary cylinder 137 works, female mold 142 is dropped, and the mold aperture of the metal mold 140 is 
carried out. 

[0034] As mentioned above, before doing the welding pressure of the mold clamp lever 136 by the mold 
locking cylinder 134, or after canceling welding pressure, damage on wear and others of the sliding surfaces 
of the mold drive cam 132 and drive slideway 136c can be reduced by operating the mold drive cam 132. 
[0035] After it clocks with the timer which does not illustrate time amoxmt after the above-mentioned mold 
locking cylinder 134 operates \mtil the mold driving cylinder 131 operates here and a mold locking cylinder 
134 releases the mold drive cam 132 completely, it is desirable to make it operate the mold driving cylinder 
131. If it does in this way, actuation of the mold drive cam 132 by the mold driving cylinder 131 will be 
performed in the condition that there is no welding pressure from the mold clamp cylinder 134 more 
certainly. 

[0036] Finally, mold goods are picked out from metal mold 140, and mold clamp actuation is performed as 
mentioned above fiarther again. Henceforth, shaping actuation is performed repeatedly as mentioned above. 
[0037] Since opening section 1 13a is provided with this operation gestalt between the heating field by 
heating heater 1 13d of a feed cylinder 113, and the ingredient injection section in which ****** l I3c was 
formed as explained above Plasticization processing of the stable molding material can be performed 
preventing fault, like molding materials, such as a pellet, fiise and an ingredient injection becomes 
impossible, since overheating of the ingredient injection section can be prevented without worsening the 
temperature distribution of a heating field. 

[0038] Moreover, by constituting the both-sides part of opening section 1 13a from 1st cylinder material 
1 13A and 2nd cylinder material 1 13B, respectively Since the material of both cylinder material can be 
selected according to each required temperature environment the heating field by heating heater 1 13d in the 
tip side of opening section 1 13a, and near the ****** 1 13c in the end face side of opening section 1 13a, 
better ingredient supply characteristics are realizable. 

[0039] With this operation gestalt, it can make adiathermic high, so that depth (distance from peripheral face 
of feed cylinder 1 13 to pars basilaris ossis occipitalis of opening section 1 13a) d of the above-mentioned 
opening section 1 13a and the clearance g formed in the direction of an axis of a feed cylinder 1 13 of 
opening section 1 13a are enlarged. However, if depth d and Clearance g become large, the rigidity of a feed 
cylinder 113 will fall. Therefore, when the bore (bore of an ingredient supply way) of OD and a feed 
cylinder 1 13 is set to ID for the outer diameter of a feed cylinder 1 13, as for depth d, it is desirable that they 
are 1/3, and (OD-ID) the following 1/6, and (OD-ID) the above, and, as for Clearance g, it is desirable that 
they are 6/5, and (OD-ID-d) the following 1/5, and (OD-ID-d) the above. If it exceeds the above-mentioned 
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range, it will be hard coming to secure the rigidity of a feed cylinder 113, and adiabatic efficiency will 
become small if less than the above-mentioned range. It is desirable to make supporter material, such as a 
frame which does not illustrate the both-sides part of the above-mentioned opening section, respectively, 
etc. support, and to make and install in it in a feed cylinder, here, when preventing breakage of the pars 
basilaris ossis occipitalis of opening section 11 3 a. 

[0040] Since the whole equipment was miniaturized in the case of this operation gestalt, the feed cylinder 
1 1 3 of the ingredient feed zone 110 was shortened, and the thing of ratio-of-length-to-diameter(supply 
efifective-length-of-screw / supply screw diameter) =10 was used as a feed screw 112. Since the 
homogeneity of the temperature of a heating field and stability were excellent in this operation gestalt, even 
if it shortened the ingredient supply lay length of the ingredient feed zone 1 1 0 as mentioned above, it was 
possible for a fall or dispersion of the grace of mold goods not to arise, and for it to have been stabilized and 
to have manufactured mold goods. It is desirable that it is within the limits of 8-15 as the above-mentioned 
ratio of length to diameter. If ratio of length to diameter is less from this range, it will become difficult to 
carry out melting of the ingredient to homogeneity, or to reduce dispersion in the temperature of a melting 
ingredient, and at least mold goods will fall. If ratio of length to diameter exceeds rather than the above- 
mentioned range, while the die length of the ingredient feed zone 110 will become long and equipment will 
be enlarged, the residence time of the heated molding material becomes long, and affects at least mold 
goods too. 

[0041] In addition, as for the injection-molding equipment of this invention, it is needless to say that 
modification can be variously added within limits which are not limited only to the above-mentioned 
example of illustration, and do not deviate from the sunmiary of this invention. You may develop the 
following policies, in order to heighten the adiabatic efficiency of opening section 1 13a. 

1) For example, with the above-mentioned operation gestalt, although opening section 1 13a investigated 
from the periphery of a feed cylinder 1 1 3 is exposed to a perimeter as it is with the above-mentioned 
operation gestalt, a proper heat insulator may be inserted in the interior of opening section 1 13a. 

2) Further, a gas is prepared in opening section 1 13a, and heat insulation may be performed to it. As a gas, it 
is desirable to use inert gas, such as air, and nitrogen, an argon, etc., and it is most desirable from a 
viewpoint of availability and cost to use air. Moreover, it may be insulated with the vacua decompressed 
from atmospheric pressure. Moreover, in order to heighten the cooling (heat dissipation) effectiveness of 
2nd cylinder material 1 13B, you may develop the following policies. 

3) It is desirable to prepare concave heights 1 13e for heat dissipation in the periphery of 2nd cylinder 
material 1 13B. As for concave heights 1 13e, consisting of two or more irregularity may be more desirable, 
and a saccate hole is [ a circular sulcus is sufficient as the configuration of concave heights 113e, the slot of 
spiral and the letter of revolution is sufficient as it, and ] sufficient as it. if the number of concavo-convex 
increases — the surface area of a periphery — *♦** ~ it hears — since it becomes, the cooling (heat 
dissipation) effectiveness becomes larger. 

4) Moreover, in order to raise the thermal conductivity of the front face of 2nd cylinder material 1 13B, 
surface treatment may be performed to concave heights 1 13e. Silver plating, coppering, diamond coating, 
etc. are desirable, and since thermal conductivity is the highest, especially as for a diamond, the heat 
dissipation effectiveness from a front face increases. 

5) As a cooling means, a fluid may be circulated inside the ingredient injection section, the concave heights 
for heat dissipation may be prepared in the periphery section of the ingredient injection section, and these 
both may be used together. And in order to heighten more the sjmergistic effect of the adiabatic efficiency of 
opening section 1 13a, and the heat dissipation effectiveness of 2nd cylinder material 1 13B, the above 1-5 
may be combined suitably. 

[0042] It had an ingredient feed zone for dissolving and supplying a molding material with this operation 
gestalt, and the injection device section which injects a molding material to a die, and since the mold 
clamping mechanism section lapped with an ingredient feed zone and the injection device section 
superficially and was arranged, the whole injection molding machine was made as for it to the compact, and 
it became possible [ also making an injection molding machine into a table top type ]. Since it also becomes 
possible to carry out the hand carry of the injection molding machine and injection molding can be 
performed by this in a mass retailer etc. in repair exchange of the plastic part of portable equipments (a wrist 
watch, a cellular phone, printer, etc.) etc., afler-sale service can be raised. That is, although the approach 
only had ordering from special shaping works in detail since the injection molding machine was too large, 
and was being conventionally fixed to the groxmd and it was not able to carry aroxmd, by having been made 
to the table top type, the need is lost and the repair schedule could be shortened. Furthermore, the injection 
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molding machine was arranged in assembly Rhine of portable equipments (a wrist watch, a cellular phone, 
printer, etc.), it became possible to make components supply and assembly into a consistent process, and it 
also became possible to eliminate the interim storage tootii space between components etc. Moreover, with 
this operation gestalt, since the mold clamping mechanism section is arranged under an ingredient feed zone 
and the injection device section, the supplement activity of a molding material becomes easy to do it, and its 
shaping workability also improves. In addition, as for the injection-molding equipment of this invention, it is 
needless to say that modification can be variously added within limits which are not limited only to the 
above-mentioned example of illustration, and do not deviate from the sunwnary of this invention. For 
example, it consists of abpve-mentioned operation gestalten so that the mold drive cam 132 and the mold 
clamp lever 136 may contact directly, and may be guided mutually and it may be pressurized, but both 
relation is constituted indirectly, and while being able to transmit welding pressure, another member which 
can perform guidance support may be prepared among both. Moreover, even if there are few mold drive 
cams 132 and mold clamp levers 136 either, one side may consist of assemblies of two or more members. 
Moreover, with this operation gestalt, the screw PURIPURA method which formed the injection device 
section 120 in the outside of a feed cylinder is used as structure of the ingredient feed zone 110. This is 
effective when reducing the load to a feed cylinder, and in the case of the feed cylinder which has the 
opening section like this operation gestalt, since there are few loads to a cylinder, it is advantageous at the 
point that the large depth and the large clearance between the opening sections can be taken. However, as 
this invention, not only the above-mentioned method but the feed screw in a feed cylinder may be equipped 
with other methods, such as an in-line screw method to which advance retreat actuation (migration actuation 
to the direction of an axis) is made to perform with rotation. 
[0043] 

[Effect of the Invention] As explained, according to this invention, as mentioned above, by having prepared 
the opening section between the ingredient injection sections and the heating means in a feed cylinder Since 
the heat generated with a heating means is interrupted by the opening section, while overheating of the 
ingredient injection section is prevented Since it sees fi-om the opening section and the temperature gradient 
by the side of the ingredient emission section is eased while a big temperatiire gradient arises near the 
opening section Since the ingredient supply lay length in a heating field can be shortened while stabiHzing 
the temperature of the molding material emitted fi-om the ingredient emission section and being able to 
attain improvement and stabilization of the grace of mold goods, it becomes possible to miniaturize 
equipment. 

[Translation done.] 
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